
I JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09126833 A 

(43) Date of publication of application: 16 . 05 . 97 



(51) int CI G01D 21/00 

C22C 45/00 
G01B 21/30 
G01L 1/18 
G01N 37/00 
G01P 15/12 
HOI L 21/3065 



(21) Application number: 07283624 

(22) Date of filing: 31 . 10 . 95 



(71) Applicant: OLYMPUS OPTICAL CO LTD 

(72) Inventor: TODA AKITOSHI 

MATSUYAMA KATSUHIRO 
HATA SEIICHI 



(54) BEAM STRUCTURE OF AMORPHOUS ALLOY 
AND ITS MANUFACTURING METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive 
beam structure with high hardness and high toughness. 

SOLUTION: A beam structure array 100 contains a 
plurality of beam structures 110. Each beam structure 
110 contains a supporting 112, an intermediate 
supporting part 114 thinner than the supporting part 
112, a cantilever part 116 extending from the 
intermediate supporting parts 114 and a protruding part 
118 formed on the tip of the cantilever part 116. The 
supporting part 112 of each beam structure 110 is 
connected to a frame 102 with three connection members 
104. The form of cantilever part 116 has length of 1mm, 
a width of 250jim and a thickness of 15jim, and the 
protruding part 118 has height of 2.8|im. The beam 
structure array 100 is formed out of the same amorphous 
alloy material, and, for example, with the use of 
superplastic flow in a supercooled liquid area that the 
amorphous alloy has, manufacture is performed with what 
Is called a forging method. 
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tt. 05 (C) {C^-rJ:5(C, X-75^tf-y h 3 1 1 $rJS 
i*^J:c>lC^}gLT#^H'&^$li«S^®gP3 1 6 /^S^fiKJg 
$n.2). Z.CDt^. losses 1 6 «, f>U =l>M<75^£jg 
ffl^g|5*^3 1 0O«ffiJ;D±»g|5^i'Ttt, ■1'e©g|5^^3 

1 6 b/O^*. ±ffli]x>;/>'3 1 6 a^TMJ^y >^ 3 1 6 c J; 

[0 0 4 4] 'A\z. ^^asTi^aib, ;k:ai+'(cS(omb 

fcf^. 0 5 (D) t3^-rj;^)tC, PE-CVDfe (T'^ 
X^^mmmm tCctOSBtcO. 5 wmJ9$^c^^l:-> 
Un>JK3 l 8^*tt-r-5o CVDffiH. X5"-yy*A* 
I/— v*^'^^^®T\ TfiiJx^v-yvS 1 6 c ® J; -5 tc±>6^ 
6 ^fc ^l»{c;j£ -S J: 5 /ias^J-. (hI D Ji^•r-fiEM;^)^fT 

[0 0 4 5] iiViT. 05 (E) iZTnTJzoiZ. 
3 1 ewicTDgU^J-cO^-fbi/'J n>]^3 1 8 h U V 

i^5'-7-<-tCJ;f3A^-x>i^bT^P 3 2 0 €rJgfi£ 
RFXA->5"J>i^(C<tO<SgS.l^;*f^X3 2 2*fig 

[0 0 4 6] ^Wt*. 05 (F) iCS^Ti'SJC, :«r^x 
ffi3 2 2®±{c;y5'X®!03tjtg|5«3 2 4 SrS^ 1 5 0 

x^iznamvxm-^'r^o ^ux. 7KSf^t:;^U'^A*^^ 

tcJ;D>^Ur]>»!<7)fiej^ffl^*^3 1 0^^/O^LSD, 7 
■y®E(Cj;DS'fti^'J zi>M3 1 8±©<Sit*;^5Xm3 

2 2&^*b, *^^«tCct»3i'P5'^A*^LT8 0 
nmJ5$C9^Sr, 0®&±®:^r^tc^#i[i*^'*S J:^) 

bT^i?)ii«bT, 0 5 (G) iz^-rmmmi^rtiiy^ 
mm(Dv^m7tii^3 o 2 

[0 0 4 7] :^^mmm-ri>i. mmyu-iix(Dmi,zis.m 
mmm3 1 oiiuoi£mi3 1 4iz^^i]Bm\zj:io. $m 
M-^^m.3 1 2\tmnxm.:^mizm'omi.r:imvi(D^^ 

353 1 6lZ0S.m-^tl. ^(n)±.ti'^it>7.'rv-ftsnv—-J(n 
^Vifi6;afi6^ffll.^T^{t;>'U3>M3 1 S^fiKMLTl^ 
g?saP3 1 6 <&}S^jitfJ:5{c:figM75^sn. « 
f^fC->U:3>3 1 0 ^?§:*^L*-3fcB#=fo, ?§eg|5 3 1 6 
tSLo/O^Oi:^{b->Ua>Ji[3 1 8!cH^$nT*30. 

;5-fB]{;i5gOtBbfcJ^t^C7)g^lEaB3 1 6*flHS;i t«« x 

[0 0 4 8] <mm(Dmm(Dmm>^m(Dmm(Dmmiz 
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^mm4 0 2 t. 'tz.A^>bmu^i^w^m^4 0 4 
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[0 0 5 0] ^;«jg#:4 0 0«. 0 6 (C) {CS^-TJc^ 

m(Dumiz-)]ami^, -•oo:>^^mmA 2 oi:4 3 osr^ 

^bfc#SM^^4 2 2 i 4 3 2 ^^^figbfc^, 
(^7!>^li-&*5*TMD-&t)*, ^g|55i-cD#aK'S-^4 2 2 
a <»: 4 3 2 ^^®ii?^a]^#:J^I::TS^bTf^l3^n 

Tioffif-St^Stc^-g-^n. 06 (A) {r5^-rj;5;^i 

[0 0 5 1] ^CDj;-5/^£je«CD»«ifi#:4 0 O^^^M 

fa-ymwmm<Dti>^u/'^-hi.Tm^^^t. mm 

Tit*, *5tt«);K:^?ijlK^*4'T:i<^;f7>5^UA-4 0 0^ 

m«jg#:4 0 0 tt. 
tgi!lTSM-«f-^^«154 0 4«8frffifl^«*i0 6 (B) tCS^ 

[0 0 5 2] >'Un> 
^ftS 0 ^to-tirS^-r ^ C t {C J; 0 tcfPS-r «. C 

[0 0 5 3] <ms(Dmm(Dmm>^mM(D^s.(Dmm 

[0 0 5 4] 07 (A) {Z^tJ^OiZ, Ma±:>-y— 
CDjgffijgB 5 0 0 «. mM^5 0 2 tidhO^S 0 

:tefcOai55 0 6tt3(0^t^<D^5 0 4tCj;DH^a? 
5 0 2*^?,H*d^'^i-|||l$tl, «JtgB5 0 8t::^LT3^i# 40 
^nxi^^o :fefe0gB5 0 6tt, 07 (B) {C^t"<i:e> 
iZ. gaMJ*W<. «^gB5 0 8(CjftO'<l'onT^ 

[0 0 5 5] :i(Dmm^5 0 o^m^^rzmmm■^>■^— 
^z^^1}am&<Dm\mt. mm^m:fj^oy>^(ii^mizj^K) 

fT*3n-g), fj^itJ-S. 4ofcOgB5 0 6<©±Mcr)±;^{C^ 
tSt>Jc^«ffi*EgbT. *3t)Dg|55 0 6 i:^^t-e#* 

^mt^^'ft^^ttiT-S Z.ii\Z^Ki. *5t5Dgl5506 50 
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[0 0 5 6] :in^x'(D{t^mf£mmm±y^- (m-j^ 

43feOa55 2 6tt— ^(T^il^T. ji<:^j:-p;t^g|5:Ji- 5 2 
8 tCcfc-pT@«g|55 2 2 tCig^^fnTt/i-So Hc^i^fj: 
}*<fcCoyclgSB^i-5 2 8<7)iS5ffli|(cC>;^J* 

[0 0 5 7] ;in(C*fbT, *SISSJgffiC0^1#ii^ 5 0 
0T«, {SJfgP5 0 8©-®RJf{CiS;'j5&^*4'T^©T\ 

fzi^mizmm-r^zLtti^x^^. z.(Dtz^. ^:-fcd^ 
[0 0 5 8] z.<D^o\zm-^^^.'^\z^i^^mm^\t. 

^Di¥m-r^iz\t. mmzi^m-r^^t-^^x^^o 

[0 0 5 9] fj:*5, ±j7!!brc^JiSCDJg^{C*5l.iT«. 
SK-o-^tbTZ res A 1 5 Cu,7.,-a-^^fflVifc 

^fj:t'^«l;l^fc66, 4 0'Ce^±©ji?^SISS^*:i^ia«if@ 

(ATx =Tx -Tg) ^#-r^#^H-&^*^s«n, 

m^li-i. LassAlisN ijoro^ffiM-g-^ (Tg =2 0 
or, Tx = 2 7 5*0 F e,, A 1 5 G a, P, , C 
s B, W^^HM-a-^ (Tg =450 "C, Tx=510 
TC) ;^Ct'fcffifflBligT$)-5o mz. #^¥7 -2 6 3 5 
4tCBE«$nTi/^*J;-5tc, mfi£tcMt3?.-r#SK^^ 

1 75i» e. nx *3 D , ^ CO J; ^ ;f5:«,^^>*^ e. t) 

ic i: o T WPM^^ n;ii/io 
[0 0 6 0] *^H^«, ±j4®3^JS©J^ffi(cH^Pfi^S 
n-&t>©-e«;^j:U, ^BJ(D^g€rj^lKL7aVi|SHTff;^C 

t)n«.*M«, r-<T*^Bj{c^sti^. *B^$ffl»(ctt 
iy,T(?5#-3i{cisbfc^Bjj5t-^snTt/i^. 

[0 0 6 1] 1. ^^ggt. ^jtg|5(C«^$ns^J^t»c 

2. ^m^t, ^m^iz^m-^n^mm^<^m\iut. 
^^mzmfSi^ntz^m^t^^\.xi^^mmm^x$> 
o T, <>ti.<t hmis.mnmm'^^x-&^ ch^i^m 

[0 0 6 2] 3. ^ttC0#^M-&^*^CD:tf^7>il^S 

mm^ $ nfc#^^® * 7 * h u V 5- 7 - {c i: 0 
\zmm(DmmT^i^<ni^m:f5m. 
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[0 0 6 3] 4. $mm-^^^mmr?>mmizMi^rm 
r.mt. m=.(Dmit:y^hv^jif^y^-izj:K)Ai$' 

[0 0 6 4] 5. !KtttO#^K^^*^©;^;7XS^S 

s.tm^itumt(Dm(DiEim^zMi^.L. #aK^^(75^ 
mmizjiU^^^M't^mmm^^omm^ms^r^xm 

m^rz\tm2mziim<Dmmmii^o)i^m^mo 20 

[0 0 6 5] 6. #ia!K^^*^cD:;^^7.i8^a«<!:^ 

J;t3/'?^-:z>^-r-5)Xgi. ill-OgB** 
[0 0 6 6] 
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MXAFMm'i^mmzmLrc:t]y^uj-^-m%^n^. 

mi] (A) itm-(Dmm(Dmm{z^^m^(Dmmm. 
w^mr^mmm#^Tu-i(Dummx'$}0, (b) « 

(A) W^^ig-frTl^-r© 1 B- 1 B' ^(CJ;^BlfffiEI 
[1212] 01 ©S«ig#:<£®jgf ^i^lC-ffiffl-r^-tJC© 

[HIS] mi(Dmmm^t:i¥mr^xm^wim-r?>fzit' 

[1214] m-®^Jfi©Jgffi,{CJ:^^«ifi#:t^n*f^Sa 

-r ^ xg^iJjaj-r -5 fc*® ^ o 

[US] mH®*MWJg^JCj;^^«3fi#:t^n*f^M 
•r^xg^iJiB^-r-5)fcs6®ST-ab^„ 

[EI6] (A) \tmu3(D^m(Dmm\z^^mmmw(Dm 
m.m, (B) « (A) 06B-6B' mz^^wimm. 
(c) « (A) (Dmmmi^(Dj¥m:fjm^mm-r?>rzisi>o:) 

[El 7] (A) «^S®*5g(DJi^^{CJ;^Sg«it^ro^ 
(B) « (A) ®^«ig<*:® 7 B - 7 B ' ^(CJ; 

(c) {r4tM(Dmmmi^<Dm7^i^rmmm 
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